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Enhanced MS Scan (EMS)
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The extracted ion chromatogram (XIC) from the EMS using a range of 191.7 to 192.7 Da
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The spectra acquired from the EMS which can be used to understand the potential structure of the detected compound
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Enhanced Multiply Charged Scan (EMC)
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Only see what you need to see, the EMC scan filters out all of the single charged species so only the multiply charged ions remain.

Enhanced Resolution Scan (ER)
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Acquired data using various parameters for an ER scan at 50, 250 and 1000 Da/sec
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Enhanced Product lon(EPI)
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Acquire high quality MS/MS spectra so you have a unique thumbprint of
your analyte and build a vast library of compound structural information.
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MS3 (MS/MS/MS) and MRM3
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Left panel shows 2 MRM transitions for a compound, where the confirmation MRM transition (bottom panel) shows high background from matrix interferences. By
monitoring the 2nd generation MRM, or MRM3, the matrix interferences are virtually eliminated, and the analyte is detected with high S/N for accurate quantitation.
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Food and Environmental

LC-MS/MS # WA &, /K, Mt OF#H A (&8 D

€ & [FE

Yun Yun Zou and André Schreiber
AB SCIEX Concord, Ontario (Canada)
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BHERERT L UFLCxr ¥ A7 4 % Phenomenex Kinetex 2.6u
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\/

Homogenize and weigh 10g
of apple and potato.

\/
\/

Add internal standard
(50 pL of 10 pg/mL TPP).

\/
\/

Add 10 mL acetonitrile and
shake vigorously for 1 minute

\/
\/

Centrifuge at5 rpm for5 min.

\/
\/

Transfer 100 pL of the extract
into autosamplervialand add

900 pL water.

\/

\/

Shred and weigh 1g
of textile material.

'\/
'\/

Add internal standard
(50 pL of 10 ug/mL TPP).

'\/
'\/

Add 20 mL acetonitrile and
sonicate for 5 minutes.

'\/
'\/

Centrifuge at5 rpm for5 min.

\/
\/

Transfer 100 pL of the extract
into autosampler vial and add

900 L water.

'\/

'\/

Transfer 1 mL of water
sample into autosampler vial.

'\/
'\/

Add internal standard
(10 uL of 10 ng/mL TPP).

'\/
'\/

(Dilute water sample to
reduce possible matrix
effects.)

\/
\/

Injectdirectly.

'\/

B 2. JFEB IO, fith, KPOFHEA LA W58 O 72 ORELF
Gl =l Ny

MS/MS & H

Turbo V™ A 5 & ESI 72— 7 %££5 AB SCIEX 4000
QTRAP® LCIMS/MS & AT L& L=, T _XTONHEEN
TR R, PR &R A e ST 5 720 MRM & W CIERR
TR L7z, AEAMZTEIC2BOMRM 0Py g v &F
=X =T HZEICED . R MRM A VW5 E & & RE
WAREL IR o Tz, k@B DT — X 2 &9 5729, Scheduled
MRM™ 7 L3 X NEHHIC LT (F1) .

MultiQuant™ vV 7 hD =7 N— 5 21 TTF—X 20 LT,

# 1. OFEOHEA XA D MRM k52 g o LRI (RT)

AHA LAY Q1 (amu) Q3 (amu) RT (%)
TBT 1 291.0 123.0 3.8
TBT 2 291.0 235.1 3.8
e | 351.0 120.0 3.0
T F2 351.0 197.0 3.0
SNFH T 369.0 205.0 5.3
SNFHF 2 369.0 287.1 5.3
V(A S | 519.1 351.0 6.2
Bl 7 = 75X R2 517.1 349.0 6.2
TPP (EBEEE) 326.9 152.1 4.4
sciex.com
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7 av b 777 4 =M% LC-MSIMS (T L 5 E A XE HHEZ XA Jrd  VxALE i ik
BMEOHNEETH D, A A WITVAIE & 70 < A1 (2uglkg)  (2pglkg)  (0.1mglkg)  (50ngiL)
AEM L CE—=ZMRBNIENRD Z ERFmonTn5D, Zoiks TBT 1 105 7 93 53
I L & — 2 Ttk & S92 72 O BRI MR SRR 2 F 7= 8, T Fo 355 315 209 186
FT_RCHO~ Y w7 APT, TBTIZOWT 2DV o< ]\7’7 SAFH T 240 197 51 133
T4 —TWRI LD BT, RE TR & 4 2 4

V.7 A
MNEETH-7-, KW T A TIEE) X8> UHPLC Iiau: <1 339 377 66 176

[ E&EE57-0a7 =5 2 (Phenomenex Kinetex) % ff
Wiz (X3) .

TR e Cxars
o Cyhexatin Apple extract
2200 sz . )
2000 Fenbutatin oxide
T e T o T Zreoo o
1600
4000, 31 1200
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g = 1000- |
a0 w0 |
a0 Two chromatographic interferences for TBT oo |
. 57 are separated well from the target analyte - \‘ _J
© o 7 = EORT o = 7 7 %
w Tt TS F OO AR T TS
100 -
Fenbutatin oxide
- 1000 o T Potato extract
A o160 Cyhexatin
B3 3 B3 m T B B o o3 7o 75 %ol am
e ST O S BRI AATD T i ez o T B Fentin
e © o o \
s Internal standard (TPP) T | |
| \
e " L
200 \
B.0e4- ‘\/\AN
et = B T 5o B 6 E3 7o 75 %o
Tene.in
re
Y 24 v 25T - N > . R, B
. X 4. 2ug/kg Z M LA 10 5 L72) o= (k) B8RO LA &
| 7 (F) #F

3. ISV DAERMEK, TBTO 2DV u~ k7T 7 4 — 13475 H kL
LT B0 () BIXOWEHIZERE () 6 X< pShTnb

L} Expected RT- 381D Texite 0.mgivg 1770) o 201207 T6-1exie Wiax. 75477 cps|

27000 ['TBT Textile extract
N . . . N . y ;ww Fentin
Yo, D AR, Al AR R 5 B TR - i —
L. L, BE LC-MSMS I THHT L, 7B~ b7TAD e T Fenbutatin oxide
Bz 4 & 51257, 200 ' l&ji\’\
A= = — o H 20 25 30 a5 50 55 60 65 70 75 80|

B o472 SIN A 11277, SINfEIE 2x Gaussian smooth %
M LT MultiQuant™ ¥ 7 k7 = 7 Cafli L 7=, SINEZ i
TH~ LY v 7 ZAFROTXTOHHRIC OV TERRA (LOQ) o
EHEE LT, .

7 S saty water oSt WX 19034 cps|

Synthetic seawater

Cyhexatin

.» Fenbutatin oxide
Fentin 6o

295

X 5. 0.1mg/kg THIN LAt 10 fi% zﬁﬁ%ﬂb/‘ fiFEM (F) . BXIO
50ng/L THII LIEEEEA (50uL) L CHHT L 7= A kiEK
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7979764 (= 0.99746) (werghting: 17%)

025
020
g o T
< <
010
005
000

CHioide 17y = 0.00547 x + 2 8067084 (7= 0.99206) (weightng: 173]

Fentin

™ 2 % 4 S & 70 8 %0

RS (= S8 T

050

5] Cyhexatin

040

03s
2 om 2
s o H
< 020 <

o1s

010

005

000

Concentration Ratio
e Ty = 000244 x + 890991e-4 (¢ = 099914) (weighting: /%)

Fenbutatin oxide

3

™ 0 @ 4 % & 7 8 0

6. VA= U v 7 APDHEA LA OB

(2~100pg/kg)

V=20752054 %+ 0 00467 (1= 0 50BH%) (weightng 173)

Trea Fato

o Ty =3 23630 K7 X = Tt 17

Fentin

550

550

1500
Jion Ratio

e o e Ty S 2% oo

26) (weighing: 17%)

:; Cyhexatin
09
08
% 07
LAY
£ os
o4
03
02
o1
00

Trea Rato

Con
e Ty = 26512268+ 0.

7= 099526) (welghtng: 177

Fenbutatin oxide

I3

Concentraton Ratio

1500

I3

00 1600 1500
Concentra sion Ratio

7. GEEAKTOREA XA OB ER (50~2000ng/L)

£ 4. MERORKRTOEEA XLEHOFTENME (%CV) & IEfES

# 3. SINI 10123 Sk~ b

U w7 2 OHE

EERERS (LOQ)

S S P et
BT 0.2 10
T F <0.1 <041 <10 <10
SNF YT 0.1 <10
BE(L = = > 7K X

e <0.1 <041 <10

U Il vy HAEIZOWTIL 2~100pg/kg, A>Tk

0.1~1mg/kg.
VA%

HEKIZ 2T X 50~2000ng/L TE#
%R L7,

BT R TORBROFIZH 6 & 7 IR T,

ATy

U 2T AR O 4 FEOHHEA AL

(%CV) 15%/%\‘%\ 1EfifE = 1% 85~1 15%’6?% 5z

Teolz (F4) ,

&75“3}? Lk

Y= (2uglkg)

Tx H4E (2uglkg)

Fifth (0.1mg/kg)

##/Kk (50ng/L)

A LAY %CV EfEE (%) %CV EFEE (%) %CV EREE (%) %CV EREE (%)
TBT 10.0 97.0 13.9 86.4 7.3 95.6 6.3 113.1
TxF 9.9 101.4 12.4 96.8 47 95.8 7.9 112.6
SNFY T 5.9 108.5 24 88.4 36 93.3 4.2 115.0
L7 = 7 H R 1.4 104.4 11.8 99.5 13.2 97.3 36 107.4
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QTRAP® LC/MS/MS 3+ 25 A CO[REEDIEFENMER _E

André Schreiber
AB SCIEX, Concord, Ontario, Canada
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FARF L2 75 OEIEDO MRM 7>y 3> MRM L, MHRA (S/IN=6) . 10ng/mL TOZEENRE (n=3)

,, 0
TEXITY R 223/126 223/99 0.20 0.2 4.7 AN = 254/198 254/83 0.14 0.05 2.20
TN T 208/89  208/116 0.60 1.0 8.5 =0t =-0 207/72 207/46 0.25 0.20 3.90
ThZ 216/174  216/104 0.51 0.1 5.5 A 235/153 235/136 0.24 0.20 5.00
TFFR e 404/372  404/344 0.45 0.1 1.5 V==zr> 249/160 249/182 0.98 1.00 8.50
NFZFF I 326/148 326/91 0.97 0.1 3.3 VS = 511/141 511/158 0.50 5.00 11.90
N YT 224/109  224/167 0.95 0.5 7.9 v 7T 331/127 331/99 0.42 0.20 2.70
Trh2I = 378/159  378/161 0.77 0.5 4.5 RANSOS = 296/164 296/105 0.26 0.20 1.10
= R e 306/201  306/116 0.71 0.2 4.9 AEZF 280/220 280/192 0.79 0.50 4.90
N Y I 202/145  202/127 0.40 0.2 5.4 RAEI pr 203/175 203/104 0.72 0.20 4.30
NN H A 192/160  192/132 0.17 0.1 3.1 R T m 278/134 278/210 0.98 0.10 2.40
NI T T 222/165  222/123 0.44 0.2 3.3 AKX XF T Xz 222/165 222/150 0.35 0.10 3.50
N T xR 359/99  359/155 0.90 0.5 55 RARFHTF T 303/145 303/85 0.93 0.50 4.70
s pra 213/72 213/46 0.21 0.2 3.2 AT T 226/169 226/121 0.96 0.50 3.30
2 aAE YR Z ATl 322/125  324/125 0.71 1.0 8.4 AP 163/88 163/106 0.77 1.00 7.00
DA 241/214  241/104 0.24 0.5 6.9 A PNZ 2 284/252 284/176 0.29 0.10 2.20
>SS = 292/125  292/70 0.95 0.5 7.2 A PG T 166/109 166/94 0.30 0.50 3.80
r 167/85 167/68 0.45 0.5 4.2 A PY T 215/187 215/84 0.70 1.00 8.20
FRTFAT R ZP 188/146  188/104 0.40 0.5 7.7 EYF— ] 188/126 188/55 0.52 2.00 7.90
i:i/f’y7ag Sl 174/104 174/96 0.77 1.0 6.7 ES Y =2z 215/126 215/99 0.68 0.50 6.00
T 305/169 305/97 0.94 0.1 3.1 TX 199/72 199/126 0.16 0.10 1.60
D=V 221/109  223/109 0.55 1.0 4.6 =7 TA 271/126 271/237 0.78 0.50 4.10
w2 T = 406/251  408/253 0.56 0.2 2.8 FFF o 279/219 279/132 0.51 0.50 0.70
P S - 287/72 287/123 0.65 0.5 2.0 NET g A Y 282/212 282/194 0.18 1.00 8.70
IR 311/141  311/158 0.70 1.0 6.6 Trrr X 376/308 376/70 0.26 0.20 2.80
SATFTIN 276/244  276/168 0.24 0.1 3.2 7' 7w Ak X 375/305 373/303 0.87 1.00 1.90
TR pT— A 230/125  230/199 0.76 0.2 2.8 TRAYNT 208/109 208/151 0.94 1.00 6.40
X NET 388/301  388/165 0.52 0.5 4.3 TrA R 226/142 226/86 0.29 0.10 3.20
4= 233/72 235/72 0.70 0.5 5.1 =5 /e 242/158 242/200 0.43 0.20 0.20
TFF T T 226/107 226/77 0.62 0.5 6.7 T aoNs m 212/170 212/94 0.72 0.20 3.70
7 IR 304/217  304/202 0.59 0.1 26 TaN= 218/127 218/162 0.96 1.00 3.60
TN T xFEy p 364/194  364/152 0.71 0.2 34 eI 342/159 342/69 0.25 0.50 1.00
TINZx S IR 489/141  489/158 0.51 1.0 7.6 T RGN 252/91 252/128 0.21 0.20 7.30
TarF e 255/209  255/181 0.74 5.0 10.4 Pa 202/132 202/124 0.90 0.50 3.10
NFH TR 461/158  461/141 0.59 5.0 9.0 RERmFHI 298/144 298/100 0.66 0.20 3.40
A~ Y 297/159  299/161 0.37 0.5 8.5 THNT Y 242/186 242/68 0.18 0.02 2.00
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£1. (f)

LOD . LOD 0
pask MRM1 MRM2 (ngimL %V m MRM1 MRM2 (ng/mL €V

) (n_3) ) (n—3)
o eI 262/217 262/149 0.54 0.2 3.0 FTNRL S 202/175 202/131 0.62 0.10 1.60
o~ 312/199 312/267 0.99 0.5 4.5 FFroa7Y RN 253/126 253/99 0.32 0.20 6.70
SIZ T rTY R 256/175 256/209 0.73 1.0 4.6
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EE=H—L, EEAf ﬁ//&'ﬁL% FDRNTVVa D E
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> ZAhHE T D 5.8uglkg D A Z 7 1L MRM HlZ 35 < B
PED[RIE DE A =1,
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W XIC of *MRM (150 pairs): 167.2/6... Max. 1.2e4 cps.| W +EPI (167.20) Charge (+0) CE (3... Max. 3.066 Cps|

® 16 . » 167.3
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Detecting a New Wave of K2/Spice in Human Urine

An Analytical Method for the Identification of JWH-018, JWH-073, JWH-081 and JWH-250 using the

QTRAP® LC-MS/MS System

Alexandre Wang, Brent Dawson, Hua-Fen Liu
SCIEX, Redwood City, CA

Purpose

This application note describes an updated version of the
screening method for the active ingredients in K2/Spice blends.
Previously we have developed a method focused on the
detection of JWH-018 and JWH-073 in human urine. This has
now been expanded to include JWH-081 and JWH-250, as well
as their metabolites. This screening method takes advantage of
the QTRAP® system to perform an information dependent
acquisition (IDA) using multiple reaction monitoring (MRM) as a
survey scan, and automatically triggering an enhanced product
ion (EPI) scan. EPI spectra are searched against an MS/MS
spectral library for confirmation.

Introduction

In 2010, the Drug Enforcement Administration announced that
they would be temporarily controlling five synthetic cannabinoids:
JWH-018, JWH-073, JWH-200, CP-47 and CP47-C8
homologue. Meanwhile, other as-yet unregulated chemicals
emerged to replace the controlled substances, including JWH-
081 and JWH-250. Similar to JWH-018 and JWH-073, these new
chemicals also act as cannabinoid agonists at both the CB1 and
CB2 receptors in the brain, causing feelings of euphoria and
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Figure 1. Chemical structures of (a) JWH-018, (b) JWH-073, (c)
JWH-081, and (d), JWH-250.
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Figure 2. QTRAP® system technology enables identification,
characterization, confirmation and quantitation of low abundance
analytes.

clarity. With the emergence and widespread abuse of these new
chemicals, it became necessary to expand our original screening
method in order to detect all four active ingredients, as well as
their metabolites. The major challenge was that little or no parent
compounds were observed in human urine after a few hours of
dose, making it essential to include metabolites of every active
ingredient in the screening method.

Key Features of Hybrid Linear lon Trap
Technology

e Exceptional triple quadrupole and ion trap sensitivity allows
identification, characterization, confirmation, and quantitation
of low abundance analytes with a high degree of confidence.

e Powerful workflows enable fast, efficient identification,
characterization, confirmation, and quantitation—all in a single
experiment.

e LINAC® collision cell permits greatly reduced dwell times
without a loss in sensitivity allowing multi-target analyses.

e Broad linear dynamic range provides true triple quadrupole
quantitation performance and enhances identification of ions
in complex matrices.

e Powerful advanced scan modes, including neutral loss and
precursor ion scans, can be used in flexible combinations to
achieve unprecedented selectivity.
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Experimental Conditions

The identification of metabolites of the active ingredients JWH-
081 and JWH-250 was accomplished using the enhanced
sensitivity and resolution provided by the QTRAP® 5500 system
and the TripleTOF® 5600 system, however the final screening
method was developed for the 4000 QTRAP® system. JWH-081
and JWH-250 were incubated in human liver microsomes and
hepatocytes to produce the phase 1 and phase 2 metabolites.
These samples were then analyzed using a predictive MRM list
of probable metabolite transitions as the survey scan. MRM
transitions producing a signal above a pre-determined threshold
triggered an enhanced product ion (EPI) scan taking advantage
of the linear ion trap. The MS/MS spectrum for each identified
metabolite was also added to a searchable library.

Based on the results, the major metabolites for JIWH-081 and
JWH-250 were added to the existing 4000 QTRAP® method
containing metabolites for JWH-018 and JWH-073.
Chromatographic separation was achieved on a Restek Ultra
Biphenyl column, 5py 50mm x 2.1mm, with a linear gradient and a
flow rate of 0.5mL/min. Mobile phase A consisted of water, 0.1%
formic acid and mobile phase B consisted of acetonitrile, 0.1%
formic acid.

Table 1. HPLC Gradient for K2 Screening Method

Time %A %B
0 90 10
0.5 90 10
6 10 90
7.5 10 90
7.6 90 10
9 90 10

Results and Discussion

Identification and screening of K2 metabolites were challenging
for many reasons including the presence of multiple active
ingredients, short half-life for the parent compound, lack of
standards as well as lack of control samples for the positive urine
specimens. To resolve these challenges, JWH-081 and JWH-
250 were incubated in human liver microsomes and hepatocytes
and the in vitro metabolite pathway was identified for each
individual compound.

Table 2. List of Major Metabolites for JWH-081 Included in the
Screening Method.

::)eak Biotransformation I\Snﬁlsff Ex;::/czted
M1 Demethylation -14 358.2
M2 Oxidation + Demethylation 2 374.2
M3 Oxidation 1 16 388.2
M4  Oxidation 2 16 388.2
M5 Oxidation + Hydrogenation 18 390.2
M6 Carboxylation 1 30 402.2
M7 Carboxylation 2 30 402.2
M8  Di-oxidation 1 32 404.2
M9 Di-oxidation 2 32 404.2
M10 Demethylation + Glucuronidation 162 534.2
M11  Oxidation + Demethylation + Glucuronidation 178 550.2
M12  Oxidation + Glucuronidation 194 564.2
M13  Carboxylation + Glucuronidation 206 578.2
M14  Di-oxidation + Glucuronidation 208 580.2
JWH-081 0 372.2

Table 3. List of Major Metabolites for JWH-250 Included in the
Screening Method.

:‘I’Deak Biotransformation “snz?ff Ex%a/(;ted
M1 Demethylation -14 322.2
M2 Oxidation + Demethylation 2 338.2
M3 Oxidation 1 16 352.2
M4  Oxidation 2 16 352.2
M5 Carboxylation 30 366.2
M6  Di-oxidation 32 368.2
M7 Sulfonation + Oxidation 96 432.2
M8 Demethylation + Glucuronidation 162 498.2
M9 Oxidation + Glucuronidation 194 528.2
M10  Carboxylation + Glucuronidation 206 542.2
M11  Di-oxidation + Glucuronidation 208 544.2
JWH-250 0 336.2

sciex.com

QTRAP TECHNOLOGY COMPENDIUM




MERICOHERTEET . BB TORERFTEEE A,

[ —— i | N The in vitro incubation samples were analyzed by using a

- - targeted MRM-IDA-EPI approach where LightSight® software
e 2 oo was used to generate a list of possible metabolites for each
2 = synthetic cannabinoid. Both JWH-081 and JWH-250 were found

a: R I NV S AU A LPaNg == I S VAN to be extensively metabolized by demethylation, mono-, di-
— — — hydroxylation, carboxylation, reduced di-hydroxylation and

sy corresponding glucuronide conjugation.
a o a i Based on the consolidated list of major metabolites for each
s ks active ingredient, the original spice/K2 method (JWH-018 and
S S— ol TS JWH-073) was updated to include the new parent compounds

(JWH-081 and JWH-250) as well as the corresponding major
::I;gtltfr:) gr":[)"l::&gﬂfir:: g:m;:a;’t‘)t'::;egim :z:r‘::e spiked metabolites. Screening confirmation was carried out through IDA

with the microsomal incubation of JWH-081 (right). The triggering of EPI scans where the acquired MS2 spectrum was

chromatogram and spectrum on the right show the presence of matched against a library developed from in vitro experiments.
the demethylation+oxidation metabolite of JWH-081.

The screening method was evaluated with human urine samples

= spiked with the microsomal incubations as well as positive urine
I A E' ! - samples diluted with mobile phase and injected directly into the
i B2 4000 QTRAP® system. Both sets of samples yielded good
5 g i E i signal for various MRM transitions as well as positive matches
: ;" % 0 | "‘“ [ for the triggered EPI spectra.

sk W www w

? - = Conclusions
i § . E ‘ The updated IDA method is capable of screening for the
e | synthetic cannabinoids JWH-018, JWH-073, JWH-081, JWH-250
o Bl o= = | ] T and their major metabolites in a single injection using MRM
O TR T R TR ) . W W W w transitions as survey scan, and triggering enhanced product ion

— scans which are automatically searched against the MS/MS
I 1 ]lmmm.n,.m:;:;:m Hame ; Lt I me e asas library for positive confirmation. The method takes full advantage

of the sensitivity of the 4000 QTRAP® system to find low level
Figure 4. MS2 library search result with a positive match for a . .
metabolite of JWH-081. metabolites as well as the trap features of the hybrid system to
generate full product ion spectra for library confirmation.
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L bODA)VARED M

QTRAP® 4500 LC/MS/MS Y RF L7ZRAVCEELHKBDT—oT70—

YunYun Zou, Michael Jarvis SCIEX, Concord, Canada

[FUsIC

XOUFY RRUEEEEFREZEERE (NRTI) (& RRICHETDIT A+
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EhMEERDIREFEEZCETLVDIE B—DDHF/ECT,

CCTCHBUMEICBWVWT. NRTI i bODAIVRETH D,
Abacavir (ABC). Didanosine (ddl). Emtricitabine. (FTC). Lamivudine
(3TC). Stavudine (d4T). Zidovudine (AZT) DLC-MS/MSICKDTEE
EZEBFEUE U, CNITIE. QTRAP 4500 /\1JUwRKJUT)LINE
B/ ZPAF > NSV ITBENEtERWVE LI,
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HO

o NH,

NH, ] CH, oH F :
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Lamivudine Abacavir Zidovudine Stavudine Didanosine Emtricitabine

(3TC) (ABC) (AZT) (d4T) (ddl) (FTC)

E2. NRTI #iL bOYAIVRAED LC-MS/MS 7%, SCIEX QTRAP 4500
LC/MS/MS YR T L () KU UltralC 100 YR L (B) ZHVWTETULF
Ulco
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ZDRHTEF. Scheduled MRM™ ZILOUX L 7ZRAWVWCLERIGE
—HFUVT (MRM) ZF vV E—RTEEZTVER T, CODITETIE
MIBADEERFD, BLDE—2"w MMIDWNT, 0.1 "5 1.0 ng/mL
DEFICHDFE T,

QTRAP 4500 QUZPAA > ~SvITZMAB L. MS/IMS AXT )72
S2BUTPUYASATSU—%. 6 DO NRTI Hil bODAJLAEE(C
DWTERULFE UIC, 2 DOICHAEUCHITEF. CNSEEYMDEESE
CHERZEICRITI DI, QTRAP UZFPA A4V MW IDAE—
REREZFRLTVED,
COFERFERIKEFENTIA4T2 3> (IDA) E—RTUZPAF U~
SvIZEERL RE SN NRTI L bODAIVAERTITHULTY
ZPAF VNS YT EAWNT MS/MS ANT ML 7ZBERIICEIELEU
feo EBICTNZE MS/MS SA4TSU—CRELT, R LI baYZ
BUEUIC. COTTAEICKD. EETDLEYDIBRICDOVTEREM
ZELEESEHTENTEFT,
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150 pL DmEE%Z, 1.5 mL ORUTOELD V& TR RV ®mDF 21—
TICEDWDFEU, 6 yL DAREERZEZF 21— ITHRML. TNz
EH5IC vortex TTHEMUK UTc. RBBRER(E, TNZ1 10g/mL
. Didanosine-13C,(ddI-"3C,). Emtricitabine-"3C,>N,(FTC-"3C"*N,).
Lamivudine-'N,,"3C, (3TC-">N,,3C). Stavudine-d;(d4T-d;). BKRU
Zidovudine-d;(AZT-d;) T, &IC. 400 uL DALY/ —)L7=EZ Y T
[SARMUE VINOBZEMEEE. 3 2/, vortex TEF Uz, 14,000
rom C 5 o BODBELER Uz, EEZFHULWLILS mL YA IR0
Fa—TJICBUED., 40°CTERARTCRE LT UIc, gLt T
JUIE. 300pL @ 10:90 v/v X5./—)b: K7ZBWTHEARUL. vortex T
JEFIUL. 10,000 rpm T 5 £, mODBEL. RMAMDYEZRELUE
Ufc. ARz LC-MS/MS Y AT AICEEEALF U,

HPLC 4

F—=bT2 TS INAFURY T RRIERE. DOLA—T VTHERE
% SCIEX @ UltralC 100 Y AT LAZAWVEK U, 20N b Etld.
SecurityGuard C18 73—hUw (4x3 mm) &, Phenomenex Kinetex
C18 33/ (50x3 mm, 2.6mm) ZFWE Uz, BSLA—T /(& 40°C
[CERELEUIC,

HPLC &l &EHED 700 ul/9EEs. 4 HED2RISIT
> hZERWELUC. BEE A (F. K/X5./—)L (90/10) + 0.1% FEE +
2mM FEE7 > EZDOLEULF U, BEIE B (. X5/—)U + 0.1% F
B + 2mM FE7 VEZOLELE U, A Y T 073 iRUa—AlE
20 yL £LF Uz,

3. HPLC JO—J5J IV bk

100~ 1.7 2.5
: A = 7K /MeOH (90/10) +/0.1% &
807 LomMEEmTUE-DL
%B 604 B=MeOH +0.1% 8  2mM +&
FUEZOL
1.6
40
207 4.0
B (9)
sciex.com

MS/MS &4

Turbo V™ A4 >V —AFZEMD SCIEX QTRAP® 4500 LC-MS/MS X
T RITATIUZMORTU—AF 1L (ES)) E—RTHEAL
FUlc, 6 BEADHL NODAIVAREZ ALEYWEIC 2 DD MRM #
FALTHEUF UIE, Abacavir LIS E. BEAK TIZE UIZENES
YMOrFaOdz &5—0v hOREZRESLTERLELIC. MRM
NovIvavaER 1 ICBHULED. 2 DD LG-MS/MS HTEZRIH
LCEBRLFRLC:

1. 6 DML MOTAIIAEEEDHD LC-MS/MS 3774
— AEAYWEIC 2 MRM NIy avaEEZY—L. WNERZEE(C
DWTIFZENZEN 1 MRM vV Iy gy
— Scheduled MRM™ (sSMRM) Z)LJdUX LAZERAWVET
2. MS/MS A4S U—0—FZAL). 6 DDOFIL ~ODA)VAZED
T EEEZRRIREDHT DIz DLC-MS/MS DA
— {EAYEIC 2 MRM ~o2 Iy a3y EEZY—L. WERIRE(C
DVTIFZENZN 1 MRM hov I3y
— Scheduled MRM )LV X LZEAWVWET

— QTRAP UZPAF S vIZAV . MEREEYICHTD
IBRIKENTOA4T2 32 (IDA) [CXRDERE. 2mED MS/
MS AT NVES

— MS/MS AR NUIG UT P UV ASATIU—ERBELUTR
HELEYDERZERLET

4. 5—5"y FOEREELEEDHD MRM-IDA-EPI 50— 70—

Scheduled MRM 77)LJdU X /s

= e
ESL Y T .

-.»-E"-f - -.A"j‘-"_,’_ ";.-ﬁ — ek ]
h.lf ‘;;‘ :

BB

EPI

5 m g
Lo Pt S

ACRELENET WA A
s, 2 L

SATSU—T—F

MRM-IDA-EPI 3D —o70—Tld. FERIRE=HVU>VY (MRM) ZH5—
NARF v VELTERALTY =5y FOBFEZRBEUE I, BRIKENT 1
JvavE—R (IDA) OISAFTUTIFERIICEEL. (EEYERELTY I
FIVBENMFEDREZEBAEGIR. TVIN\YARTOYI A7 (EPI)
MS/MS ZXT ML ZBEHICERGLE . MS/MS AR NLIE. YT 7LV
ASATSU—LRELTRHEEEYDOBERZEIELE T,
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1. BZEEYCHTSD MRM bS5V Tvay

y=vb Q1 Q3 =5y b Q1 Q3

d4T (EE) 225.1 127.0 FTC (%) 248.0 130.0
d4T (fE5R) 225.1 110.1 FTC (7#5%) 248.0 113.0
d4T1-d3 228.1 130.0 FTC-13C,15N2  251.0 133.0
3TC (EL) 230.0 112.0 AZT (EE) 268.1 127.2
3TC (##3%) 230.0 951 AZT (#5%) 268.1 110.1
3TC-15N2,13C  233.0 115.0 AZT-d3 271.0 130.0
ddl (E€) 237.1 137.0 ABC (&) 287.2 191.2
ddl (fg5%) 2371 110.0 ABC (f#5%) 287.2 150.2

dl-13C2,15N 240.0 140.0

ok

Abacavir (ABC). Didanosine (ddl). Emtricitabine. (FTC). Lamivudine
(3TC). Stavudine (d4T). Zidovudine (AZT) DEEEE U T, duEi,
4 B DLC-MS/MS JEZHEFELEX U, ZHNUCIE. SCIEX QTRAP®
4500 LC/MS/MS VAT Lh7ZRWVWE U,

E5. 5 ng/mL OFY—5'v MeRNN(OLE MRSV TILOoOY RIS
Lfl. (a) QTRAP® 4500 Y25 L (k). (b) 4000 QTRAP® Y X5 L (TF) =
EJ:

~3TC

- FTC . ABC @
- \ “dd

a4t | AT

- /

- “":/3TC

- FTC (b)
- \ ddl AZT
W

- 94T

: | |

QTRAP TECHNOLOGY COMPENDIUM

CDIMEZFM I DI, £ bMEET > TILD Ty MM, —ED
BMAREDENLEYZERINATL. CNZRAVT tEaYBDF v
U=y 3y h—JZERUE Ul MEEY > TILIC 1 ng/mL DS
5000 ng/mL MEEEF T/ 12 LE Uz, Abacavir (ABC) Dd+.
0.1 ng/mL 55 500 ng/mL OFEH TR/\ATUE Uz, NSO
=T hEINTRBDEECRVNCEICLDHBDTT,

QTRAP® 4500 VAT LTHHULIZ 5 ng/mL DEETRI\ATEHE
fem#ED > 7)LDoaOx N S LFZES5a [CRUET, B—D0H
7 4000 QTRAP Y AFLTHEITL. Sng/mL Y 7)bDoON NI S
L7ZEE5b ([SRULFE T, BTN D ELDIC. QTRAP 4500 Y AT AICK
BDOMTIF. F—TvNIKoT. T7o5—H 1.1 & (AZT) h'5 2.4
& BTC) FTRED EMD. HHUL TV I FIVIEF 1.6 BITIF>TLEL
fzo 4000 QTRAP® ¥ 2T L7ZxFW e Abacavir [CRIT DB T —H (&
/gonchWEBA. =y EDF YU T -3V H—T%KS5 [T
INOES

R2. L MODAIVAEDHHZERRE L. MRM E—ROQTRAP 4500
YRFLDYTFILDIEE, 4000 QTRAP Y RFLEDHE

3TC AZT d4aT ddl FTC
9 F)URELH,  2.4x  1.1x 1.4x  1.9x  1.5x

Average

1.66x

KPWTECTHN—ENDRELYIRHAT. 25—V hDEE(X
88% N5 118% D#EFETHD. CV [ 10% FiE Uiz (LLOQ [CD
WCIF <12%). BUY > TILzy MeSRIICHf Uiz, 4° C TRE
L. 4 BRICBOTULE UZ. BHROBRAESN. BEEE CV FAU
FHWTHO. T TN UIERITEDER CTH D EARENTN
FI

K6. ¥+vUJL—rarh—7J, (a) Lamivudine (3TC). (b) Abacavir
(ABCQ). (c) Zidovudine (AZT). (d) Stavudine (d4T). (e) Didanosine
(ddl). (f) Emtricitabine,

% 3TC(1-5000ng/mL) r=0.9998 +|| 4 ABC (0.1-100ng/mL) r=0.9959 || 3 AZT (1-1000ng/mL) r=0.9997

@ | ® | ©

. d4T (15000 ng/mL) r=0.9984 w1 ddl(1-5000 ng/mL) r=0.9993 «4 FTC (1-5000 ng/mL) r=0.9983 -
bt - 4

sciex.com



FITHANFEK DI, 2 DODDTTEZRFEL.
NUE LEMS/MS DBRERICIERIKENTIAY

7. MS/MS S+ 7SU—RFRFER. £ MEEICZ /12 LTz Abacavir D2 # (E).

Unknown
B nknown's biS

23> (IDA) E—RT. UZPA4 4V S VI ZH
WeIVI\VARTOFT A4~ (EP) MS/MS
ANT NV DESZ B8N ICFHIRT2HDTT,

COnMmEZAV. MRM E— R TERNOILEY

hdaz 9. 2eb cps.

1811 2574

15?-1 174.1

100
g

770

o :

EEBLENS, BICRBUEITE U, S5IC, e
BHELICEY—5 FOBRIE, BELIE MS/MS
ARG MBI PUYRASATSU—E BT
BT ETRBARETHD. ZORRBBUAED

DR REMZ IR L E LTz,

First Library Hit
B pbacavits MS

100
apr

MS/MS ZRG LS A TS U—(&, BN ER

i0g.1 1344 | 270.0

100 120 140 60 120 200 220 240 260 280 200
msz, Da

hlax. 3 8e5 cps.

181.1 207 4

1500
1091 1339 i 269.8

&0 8‘0
SNDTHZER T DCHITBUFIRERZH
WTEEEITOVTEBISEAL AR LEL

T T T T T T T 1
100 120 140 160 180 200 220 240 260 280 200
miz, ['a

Formwids | Moleculer woight (a))  Fit | ReFit | Pty | ©F |

foo EPI ARG ML R )\A D Ul e hMEE Y > i

AT

2l 00 fa800 SDEY) 634K M.000

JVHVBEEL. AR NLZATSU—EEL

feBa. STEUCMER D7 (. 28> TJIbIcD
WT70-95%DEBFHNT Uiz, K7(CF. b hMEET > T)VICRINAT L
fz AbacavirlCDWT. KRN SA T T U—RBRDERBERZ LT
F

fasm

ERMERFRD., 6 BEOXI VA Y FREGEFEREE L bODAIL
AZEDOBREBROEECDVC, D DIEREDITEZRFELEL
oo BERIEY VIO ELRBRIFRIC. BRE I A, MY~y
A& F T DICHITAHWLTLE T, SCIEX QTRAP® 4500 LC-MS/MS ¥~/
AT & UltralC 100 UHPLC YT AZAV. &RIOX NI 5 T4—
ZERERIEEHALE U

Scheduled MRM™ 77)LJUX L7ZFWT. dwell time EBA2)L 5+
LZEEBNICRELL. REORELBRMENFSNE L QTRAP
UZTPAA Y DI ZERIKTFN T OA4D2 3> (IDA) E—RNTH
W IVN\YARTOY T SAA (MSIMS) AXRT NL7ZEF LT
T COANT MLZZAWC. B DOR s Z R/IE T DIchITIE
MOFERIEZEZITNE LIz QTRAP 4500 LC-MS/MS 2 AT LD
E—REREICKD, T—IREZHBE T 1 BOSTTEED K
OB ADIBHRZER(ICEEI & LN AIREEIEDE T,

SCIEX

#Rast I-E—YrIvIR

A1t T140-0001 RE#FR/IXILFR)I4-7-35 HARILUNS AN T—21F
TEL:0120(318)551 FAX:0120(318)040
KBR: T531-0072 ABRAABRMIEXEIE3-19-3 EF7RYT—
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JSCIEX)

MRM?3 iU et MMIEROFI ERETR (PSA)

=21t

SCIEX QTRAP® 5500 X FLhERWE/\A IV —T R #T

Fortin T', Salvador A2, Charrier JP', Lenz C3, Bettsworth F', Lacoux X', Choquet-Kastylevsky G',

Lemoine J2.

'BioMerieux, France, 2University of Lyon, France, 3SCIEX, Germany

XOUFY RRPEREEFAEE (NRT) (& RAICRETDTIFY
XOUFFRO7ZFOTTHHIL NODAIAEDEELE—FETY,
CDBE 10 FChfeh, BENAICKDTOTAZIRE EEY Y
INOE)AFR—D—BRZLENDHDT Y T HBHEEIT S LI
FARINTEFTUC. UL, CORIEINAF X—H—RFHDIREL/Z
HEERFIFEAETONTEOT. BIRA7 Y B CERTHRICT
DEROIBT VINTBEZEDLDICHIRTEDNFIFEAEDRD DTVE
Bl R RERINZRW\CZ vEAD. BERMEICEFOT VI
BD@mHEESICHEVOSNTEFR U, U ULIDXR SR ERAZR
HIDICIFRBEZELET. IREODY VINTE YA ZREIC
BIFEL. BLVREEEREZE I ORBAZEHHIT CENTEDDH
FEPNETY, CDTENS. LGMSICEDLY VN OBEESEICE
D EEDDDHNET,

COHF. FVINVEDEEICTRERMFRHER/NTF NEMEH

BDOETEMRM7 Y A Z AT CENERICREISNTETED.
RARMRAIF ICEEREINTVET, BRIFRDICH DY VINTET Y
TAICHITHIEELLEIERL. SFEM. SERME. EBICEVLX
I—"w b BIZE e bmEEFD ng/mL HS pg/mL EVWIBELYY
TEWFEEDY I\ VBETE
%@?ﬁﬁ@?@é%\gb‘aﬁbiﬁo

BDRESIT T, R, YV TILIAR(E

F 2 P > 'r '!
20t — e e
W&L——*WA%:H- - Jyux
-] r i. [}
s — 3 zﬁffm

1. LC-MS [CKDEEHHDIcHD MRM3, 5—0'y NTUD—Y—A7F >
(&, Q1 MEMTERE. Q2 JUI3VEIVTISIAYMESN UZP A4
NSwT (LUT) TTOYI AV DIRESNE T BULE TS IR AT VD
BIREN, HIEMEZRAVDE 2 AT vITISIAYMELE T, 2 xTOY
IhAFVHIRESN. UZTFAF Y b vIZH TRESERICEITTRAF v En
EH

sciex.com

I\ AFX—N—DIREEC MRM DL EATNDTEZBEET OB
—DOfIKIE, 7/ T70—00X NI ST4—DERLPLA >TSS
ETY, 7/ 70—-00X I STA—HiliIC KT LEMS/MS JED
2HENRES/RELELELTCED. UV TIVORBEEFEL BN L
TWB— T COEMTIE REDECDYTILDRAIL—T v
BIRME BEMICOVTIE BRRMEICEINTESD LUAIVICIEELT
WE A,

CICld BEICY Y TILOEMMZER S ESNDOMRM EIF(EN
DHTARD. FBICEVEREZRHDEEDITAIC, E==70050
NI ST—EBHEDRIHRO7 T7O—F(ICOVTHRBLE T,
COF 7O—FICLDC, ng/ml UN)LFTOREETE MIEN S
SUNTE) A FR—N—ZTER(CIRET D LD BIREEED R T,

MRMEZRW Y VINOBINMAI—h—EEDE
BRI

* QTRAP® 5500 YRTAICHBIFET/OI—DELHICLOT.
MRM3(FRDERT, BREICEOTVE T,

¢ MRM? DHCROTNTF MRHDBEEELOELIED TN
KOC IBITEME T TV SDNXTF ROEELH [ ELT
(MES-p

* KOBLREMICKIOT EREDRECHETF)E
YU TIDAI—T v hHelELE T,

L ASL:{ON
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FiE

YOTWHARE: c MEY Y TIVIE. 6 M DERFRTEMHSE. 30 mM
DIFAAVAS=)LTEITTL. 50 mM DI—R7PENZZRT7ILF
IMELE T, FVINTEF—BRICDIED37 ‘CTHRBLTRNI TV TH
{EUFUE(BEREEBDEEE 1:30 w/w). T T)bIE, BEA—~
w3 (Oasis HLB 3 cm3, Waters) ZHWCHIEL. MCX A—KtUw
(Waters) ZRWT XY/ —)U/EEEEFERERD pH 5.5 ODBA CAHEE
THEELER U, 2

&iFoOOI RIS T1—: LC-MS/MS HfilE. 2.1 x 100 mm Symmetry
C18 WHHASL (3.5 um, Waters) ZRAWTERELE Uz, 30 9 DIRFE
JZIITVN (01% FEEh, 7L RUILDEIEH 5-40%. 300 pL/
min) ZAWC RXTFR%ZE MS YRTAISBEHULE U, b—FILA>
I3V YATIUIF 45 HELF U, 2

BE2iE MRM XU MRM? OEE—RDTF—FEISET. Turbo
V™Y —AFEQTRAP® 55007 AL CatZz Nt LELIZ3. Q1 &
Q3 D 2 DOWMEMD L EEEEFUnitEZRWNT MRM ZRiELE U,
MRM3Z3#f7(d. MS/MS/MS R+ v #BEZ VW CERULE LI, TU
HA—T—AFVIE UnitDRaed Q1 CTEREL. 1 XTOYIMAFY
& RELESNIUYavIRIVF—=2AWLE Q2 JUYav)bh
THERU. Q3 DUZFA A NZWIART 200 ms bSvTUERUE,
BEE 1 R TOFIRAAVINEIRESN, 2 RITSTAV N ZEERTD
fesh, HIEFHFE(IC KD T25 msEBICHEINEUIC. CTNSIEREIC.
A7 2w ITHS 10 000 Dalsec TRAF v/ TN, ZDFR. NTFR
B350 msDh—FITAUIVEALEEDIE. 2 Q0 MNovEV I =R
WCREZSS(ICE LS EF U,

F=FWIE: MultiQuant™ VIR TP ZHVWCT—5ZNEBLEL
fee MRM DE—2OTU7 I, E—=0 &, FleFEHZREL TR UE
Ufce MRM DE—2TUF(F &K 4 DOZXRIOFINAF DR
PMEEEELTRDFEL,

s BLANK i LSEPAELTDAVK
2 636.8 —» 943.5 g0| 636.8 > 943.5
#| S5ng/mL
% m i ngl/m
z-’ o
g L g : 82
2w e
20 30
20
L 10
70 80 _ 980 100 10 70 B0 _80 100 110
Time, Tirme, min

B3. & h~iEH PSA (5ng/mL) @ MRM [CKDEE(L, FRE. Eib. —BDE
{EEHHEDEDTET. &R HPLC & MRM #iZZEA LT PSA ZiRHDTEE
T

QTRAP TECHNOLOGY COMPENDIUM

| LIT-MS

i et et -

| a7
3
i 6393
g 8300
3 [l o787 base
|
sw3l |l I "53'“-3 | | 400
P I e e TN PRl it L AL S 10 4, . G T W
3z N 536 5] w40 CH O]

mz, Da

e 1743 g 8 1 b s b )

“*| cID-MS/MS

50% {

Rel, Int, (%}

| s

41302 l i_.zu: :"'52".1124

- - e e
05 200 300

15.0% |
| Ms?

10.0% {

2082

Rel, Int, (%}

0.0% Last | . i L 3
250 300 350 400 450 SOO S50 600 €50 700 750 800 650 800
miz. Da

| 7567 9.08
| 3
|o 6.0e7 MRM
|
o
|z 4.0e7
i
|5
E 2.0e7
| 0.0
80 9.0 100 11.0
Time, min

BE2. MRM? 7y EADTHA 2, EMS XF v (L) ZRAVWCEELTUH—
Y—AZF2VERL. EPI TE—F (FR) ZAVTCREBEDSVISITAY M T
VEBELFEUC, Flew MS? D5 TXY T =3V ZAVTHIEHICRRDTRX
TOYI AT V7EERUE Ufco EHDZRTOY T SAF 2 7ZANT. MRM?
XIC ZER I DT ENFRET Uz,

INFTORFADS PSA MERE TRIETES
EHTRENTND

RIECIE. mEI/OY NI ST 4—7ZHUz 4000 QTRAP Y RF Ak
D LC-MRM 272 FAWVT, £ MIIEHFD PSA ZRHETED CEHRE
NCWVWE T, CODHTIEIE HSA BREE. SOITRGNT A4 VIR D E
b EBIC HPLC DBEZ1TL RIREDRED EIREE IO CVET
(H3). FAEDZWVWI VI VBEDREFEESEDRORELRT VT
THBDIENDS, CORT VI ZEIFLTIeHICESICHEERRUcC &
M BELD—IT70—EICDENDF LI, CTT MRM? 97 3
(M2) DfEAZ. £ EFRT PSA PIDIREFEEEDSY )/ (TBEDRE
DfeDITHRRUE Uz,

sciex.com



MRM |
40000  g3ga/9435 !i
£ 3000 |
E L]
‘7
£ 2000 | |
E | i
1000 - 1 I
:I Iﬁ.\:":'-‘\é I'_\,-‘»"‘r i‘ .":I-_."-e ""-._v\xf?l\; Il"\‘i :h_;'] l\.‘._..a.a\’iu-"tu'lj:- ,.-'!}\::.l

4.9 6.0 8.0 10.0
Time, min

12.0

14.0

9.01

MRM?
636.8 /943.5 /
1.00e6|  g37.3+6983 +
799.4 +797.4
5.00e5
l'weq L ] ..‘d-..!.iﬁ ,F il 3.11;!1 lllullul_
4.0 6.0 8.0 10.0 12.0 14.0

Time, min

4. MRME SiZRAWC/I\y 9500 RIFEYMDIER, PSA [FZMEDE MIIEIC 50 ng/ml DRETARIMNL. Ny IS0y ROBEEHEEDHEESNE U,

PSA EE{LDfcHD MRM3

BAISBEEO MRM E—REE&RUIE. MRM? E—RORERR 4D
FZEFHIE T eI, RUTV VB UIckE htEDmmislic, RUT2Y
THKDBEN RS >/ \OEET)L TP171. TP574, TP435, O
NS4, & SR BRIFETR (PSA) 7Z. 30 mIIEDIRET, 0 iS5 1000
ng/mL DRETRIATLE L.

MRM MRM?
476.3/767.4 476.3/767.4/603.2 +404.3 + 532.2
10,47 2.9¢6 1049
5,004 |5670 - .
o« 2566
2 g
T 6.0e4 . 2.066
A S
S e 2 s
2 apes 5
= Z 1.0e6
= 2064 1047
’ | 5.0e5
sl 1 L. .
80 80 100 120 140 160 6.0 80 100 120 140 160
Time, min Time, min
2E+05
_ — 1,2E+08
g 1E:05 7 /
= =
2 1Ew5 a
£ 8 8007 o ETRT)
S sE-4 g '
<
= 4,0E+07
4E+04
o L
o 200 400 600 800 1000 0 400 600 800 1000
Concentration (ng/ml) Concentration (ng/ml)
concentration
(ng/mL} 10 50 100 500 1000
MRM* mean 113 47.0 92.4 516.7 992.7
precision” 16.0 6.7 6.4 3.2 0.8
accuracy® 132 —58 —T76 a3 —0.7
MEM mean 54.7 101.1 5113 G994
precision” 817 1593 12 04
accuracy” 9.4 i 23 —0.6

5. & ~iE$ CoreNS4 HHE ALESFWAK XTF ROBRETROKE,
MRM D DE S TR (LLOQ) I& 50 ng/mL T&HH. MRM? Tl& LLOQ & 10
ng/mLT Uz,

sciex.com

FETIE MRM 55 MRM? [EB1TUIEIER. 5 DDETIL /8T
BICDOWCE RHERFREEEED 3 ~ 5 BFegELFI L2 PSA D
NI TSSOV ROFHL/ A XDEZR4S (TRULE T, CoreNS4 %
VIKOBHEROREFDT—IDS. HAWFIEDRSNTVET
(®5)s MRM 8K MRM? F—=5®D LC 20X NI SL LD\ T
SUOYVROERICETDT —F(EFRA. ERICRUET (H5). HFERIC
(F. T=IRBE—FZNZNICOVTIRERZRLE T, FERODEIC
[F ZNZNORERICONT. BEEEEZTRULE T, IR%H MRM
FOBERMEDEL MRM? ZAVCRRICEOTEE TRALEZTD
CEEBHUTNET,

MHELTEERFTHS 4 ng/mL [TETBDIeHIC, FRUEBOMBZ >
VTV MKDBEDHERUCE. A—hUy I Tx—T v b BE
NFA VZAREEHEECE DL MRIRBEL Uy VIO BRREN
NITF REEEZEALF L2 COMEBERT vIIE EMDIOY
hNIST4—EI21—-)VERVWTH Y SA YV TCESICBRBTEET,
MRM? D&t GO R IZIORMBRT VvIICKD, TV TS,
homEZRVRERAT vIZE<IENFREEEDE U,

ELISA 7tz & RIFIFHEE

MRM? EE7 v A (F. LD TSV I MESKIUAILERES DD D
TWBDHBEMD 3 DOYVTILETEBLE U, 5517z PSA DA
EfElL, HIZLUTz ELISA 77y A D 5B NIciEE RIFFHEEZRL
FUlz (M6)% INIE EFERFPOIERESY VOB A FX—H—
DIRHEBRIFEELDIZHD MRM? 7ED B AEE7Z BFfE(C R UL TL)
ED
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foam

ng/mL UNJVDIKEEICHIFTHE hMIEHS VINOBDEELIC
DT, a&Ro0OY NI ZT4—&E LGGMRM? 2iTEZAWNTCTRUSE
Uiz,

25ZERLUTVS 4-10 ng/mL @D PSA EWVWVSBRFLAILDEH

SEH

1.

Fortin T et al. (2009) Clinical quantitation of prostate-specific
antigen biomarker in the low nanogram/milliliter range by
conventional bore liquid chromatography-tandem mass
spectrometry (multiple reaction monitoring) coupling and

(F. LC-MRM? DiEEHFEDE . B 2 AT vIDT YT correlation with ELISA tests. Mol. Cell. Prot. 8, 1006.

BEEZRAVT ENERTHEREICHITTER LI 2.
* QTRAP® 5500 YATLEENT, AE—RFHBRURED IELT
WBTEDS MRM? DITEIE. I\ I TS RPIEYEHNIE
BICKEWGEIC BB N v IXFRDRTF rENRE U
BREEEECHHIEADDDET,

Fortin T et al. (2009) Multiple reaction monitoring cubed for
protein quantitation at the low nanogram/milliliter level in
nondepleted human serum. Anal. Chem. 15, 9343.

3. MRM?® Quantitation for Highest Specificity in Complex
Matrices. AB SCIEX Technical Note, Publication 0920210-01.

11.91 )

2.0e5 Human Female Blank 2.0e8! Patient 2
@ @ ELISA => 5.20 ng/ml
o Serum o
O 15e5 © 4.5e5] MRM? => 4.92 ng/ml
g g
£ 1.0e5 2 1.0e5]
] @
‘E =]
= 5.0e4 n £ ;s

\ NNy
20 0.0 100 11.0 12.0 130 140 150 16.0 50 100 11.0 120 13.0 4.0 150 16.0
Patient 1 11.83 Patient 3

4505 ELISA =>7.34 ng/ml ELISA =>7.03 ng/ml
- MRM? => 6.71 ng/ml § 3.0e8 MRM? => 6.46 ng/ml
o.3.5¢5 11.83 -
2 g
Z)5es 2 2005
@ @
g z
£ 15e5 = 1068

5.0ed

o b,
9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
Time, min Time, min

B16. LCMS & ELISA SEDERS. ZMMESIURIZERED 3 ROBMHEEDIEF PSA RE
%Z LG-MRM? BLUBBRMICZIFANSNTUS ELISA 7y A THMLEUIc. WFNDTTED
EHERRD PSA REICDWVWCIHERBIOEVAIEEZ RUE U,
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[FUIC

FEBMEZTODFEVTZ /B 17 BOEEICDWVT, HET. ERM%E
DBV YV TIEDHTEZSIBLE T CDITEZ. FBRUCARHEM
FREpz e (PBMC) EBSRODMRE LBDDHTICERULFE LIz, QTRAP
MIDAS™ D#REZANS LT AEFEZZTY— Y bOLREEN

BENFRET Uiz,
BT = BIZER (AAS18. Sigma). 2.5 pmol/ml D L7 >
T LTIVFEZ LT RIS FE VR, -OIVYZVE. UYL e

15‘9“/ LrvOa2y LOAo 2 LUIVHC LAFAZ 2,

ISz Jauy LU LAVA Z Y L-FOv ZB
AQO LU~ EC 1.25 ymol/ml D LY ATA VU REENET, T
TIVE. 0.1% FEKTHTDIEHICHIRUEUTc. R U PBMC
(10,000,000 #fifz) AROMAEE L%, X5/ —)UCHESE. L5z
BRELEUTce U TIVIEDHDIZHIC, 0.1% DFEKT 50 BHERL
FUIc,

03I S5T4—: 0.5 x 150 mm D ACE 3 AQ /3514 (HiChrom) &
EYO I 1z MicroLC 200 725 L (Eksigent) T. 7R 20ul/min& U
Ufe. BEhiR: 0.1% FEEK (A) . 0.1% FEB 7 _KJJL (B). 5V
TS5 5EF. BH 2 HS 20% T. GsrOHTHEREIE 10 DB TI, 1
vy oYavRUa—AlE 2 pLELFE U,

BESHME: Eksigent D AR50 pm QI LU ~O—RZEERDF(F /e,
lonDrive™ Turbo V A7 >V —X7Zf(Ffz QTRAP 6500+ LC-MS/MS
VAT (SCIEX)e MRM (F1) Efzld MIDAS E—RTTF—457ZE1E

UEUfZ. E=D8EZICIF MultiQuant™ Y7 D T7v3.0. 22 MVE

LTz

sciex.com
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R7E LG-MS/MS 377

B2 Dyt

S/ BDESEN. BiF. 5RE. SEEEST

1. 17 EO7 = /EBICHRBEELLZ MRM hS2YY 32,

Amino Acid Parent Fragment DP EP CE CXP

jonm/z dfonmiz (V) (V) (V) (V)
Glycine 76.1 30 6 76, 19 14
L-Alanine 90.1 44 - T
L-Serine 106.1 60 B 105 958 T
L-Proline 116.1 70 200935 2E N0
L-Valine 118.1 5o 1. 138 27 8
L-Threonine 120.1 1082 “106 45 5. 7
L-Leucine/lsoleucine 1321 86 8 145 13 10
Isoleucine 2 1321 69 8 145 23 B
L-Aspartic Acid 1341 74 7 145 19 10
L-Lysine 1471 84 167 135 2% _ 18
L-Glutamic Acid 148.1 84 21 145 21 10
L-Methionine 150.2 104 e A TR
L-Histidine 156.1 110 1% 18 19 12
L-Phenylalanine 166.1 103 A s, Ar 2
L-Arginine 175.2 70 407 TV 27 T8
L-Tyrosine 182.2 1852 W KN W -8B
L-Cystine 2412 1521 25 14 19 10
HER

17 BO7Z/BO MRM il (4> o0 I SLBIZRTI(C
mUET, CDFFE%Z. PBMC Offifg LBEDDICERLE LI
(K2)o MIDAS U—2270—7Z2RW\, JIWAF vV UZFAA NS Y
T MSIMS F—=57ZERUC. §—5"y bOIBHRZRDIAE T U,

PIZIE, BEHEO7Z /B LOAYVHEXU LrvOA42Y (K2)
T,

IR TERE (LOD)fhaAD4 DDOF = /BD MRM (4 >2-0%
NISLE WNTDIRERZR3 & 4 [CRULET, 17 BOF=/
BRICDULVC LOD ZEHUL. TNENDIRE(E. FmIRUZ PBMC
R EBRTAELR U (K 2).

JSCIEX)

f
3566 'tl [‘
3,006 |‘|| |i ‘||
2506 _ |'=| I |
g\ 2066 : ||: | \
| s /\ I |
I\ LY i
1.0e6 H oW O | ¥
> Ii J | i I.'I iu I|
5085 ;};3\ ' ||[\\ \ |

0.080 e

R T A B R
Time, min

.1 17 OT7= /D, 7> HSLT 0.5 pmol (CHB1F2D MRM it~
oOX NI SLB (RTADdr 4> FFLT 0.25 pmol)s
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4eb A
Il
f {
|
366 [
= 1
§ 26 A | ||
= | I|,| \
166 [ | | \
- -Ix"- \ I \
0e0 A I LA
10 12 14 16 18 20 22 24 26
Time, min
£ 1
| &
8 100 120 ] 80 100 120
Mass/Charge, Da Mass/Charge, Da

B2. MIDAS T—270—, MIDAS O—270—Z#AL. b— XA XF+
VEUTMRM hS2YY 3V ZRVN BREDUZ7PA4 Y NS wT MS/MS
F=IDT—IBEE—REEBSBRUIc. COLIET—ID5. BER
WEZZ0Y—0 Y PORBNEEENTRE T Uz, £ERIF. PBMC ffifg b
BEHRD 17 O /BO MRM it 74> 20X NS4 (50 BFHR) T
I, FERIF. EDBSAIC 1.75 0& 1.88 DITHERUCTIVAF v UZTAF
VhSvT MS/IMS =TT, TNTNAEFTZ/EBED L(VO(I V&
LOAYVISHIBLTVE T m/z 69 D LA VOV Y DRI TS IR
AZ VBN EERID MS/MS ARG NUHRICERETER T,

7000 1631 20000 1637
6000
15000
> * =
- S ; H '.m‘
= 3000 WL =
2000 JWW 5000
1000 Mo
o L]
12 14 16 1.8 20 12 14 16 8 20
Time, mn Time, min
20000 208 3504 2212
30049
- 15000, , 25 MN\
g A Poaomif MWL
: R oA
5000 T4
] 5083
0 0,020
22 24 26

18 20 1.8 20 22 24 26

Tirne, man Time. min

B3, EENSKEEDIC: A VASAT 1 fmol D LXFF =2, L-FOv 2.
LAVAZ LT DIV 5=,

22¢81 @ L2 A=, R = 0.998, B HF1/x

20e8{ @ LAFTA =2, R=0.999, BHIT:1/x
® L. UT )L S, R=0.998, EHFF:1/x
® -0, R=0.998, EHF(F:1/x

1.8e8

1.6e8

1.4e8

1.2e8

Area

1.0e8

8.0e7

6.0e7

4.0e7

2.0e7

0.0e0

0 2000 4000 6000 8000
Concentration (fmol)

R4, UZTPIAFZvoUVIN 4 iEBAD. LAVAZ U LAFFZ 2,
LOTIZIIVZ S0 LFOVYDORER (A ASLT 1 fmol Bhod>Vh>
LT 10 pmol)s

R2. 17 BO7 = /BRICOVTRERAZEH L. TNZTNDREF. HRU
fz PBMC ffifg LR TRAELE U (50 fEHIR).

Amino Acid LoD
(fmol) in diluted PEMC cell %CV
supernatant (frmol/pl)

Mean conc. (n=3) Peak Area Calculated conc. in
undiluted PEBMC cell
supernatant (pmol/pl)

Glycine <1000 <LOD - -

L-Alanine <1000 <LOD - -

L-Serine 50 21 7.7 1.0
L-Proline 25 96 47 48
L-Valine 25 105 6.1 5.2
L-Threonine 1 o7 1.3 49
L-Leucine 25 338 32 17

Isoleucine 25 329 1.5 16

L-Aspartic Acid 10 26 49 13
L-Lysine 5 305 22 15
L-Glutamic Acid 5 55 4.8 28
L-Methionine 1 3 6.2 047
L-Histidine 5 23 4.0 11
L-Phenylalanine 1 100 5.1 5.0
L-Arginine 2.5 220 54 11

L-Tyrosine 1 a7 1.4 48
L-Cystine 1.25 36 6.8 1.8

foiam

CCTHRALEDITAICKD 17 BOF = /BEOER T, IEEMED
=L BREDEENFEMEEUICRMBAIEET I, QTRAP® 2K
TLIRE®D MIDAS O#EEZRWC. ¥—5"w hOBBBRIEEED T
BEC T, CDXAYVw R7ZE PBMC #ifg_ BT TILRDT =/ BDE
ECERL. RFFERNMESNE LIS,

SCIEX

et I-E—YrIvIR
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Miller, Yong-Xi Li
Medpace Bioanalytical Laboratories, Cincinnati, OH

EYMRADTEZEDDED MEMEICBITSTVINTEERTFR

DEENHIC LEMS ZEATDHCEICKRELEDLAFESNTVE
Fo TFEFTFRE T BBKRU 2 BERROEEMAEUTER SN
BN TORTFREFNTT, COXTFRE, B B #EcCLdI)ILa—
ZKIFHIEA 2V AUV 372 (R L IV IA—ARE EA AU 9
DFfFEEEVTHERLE D,

TE, TFEFFROMEBETREF. BEYHREBATICHANVSNDREE
RNV VA EDUAY REE7 v A ZFBUCAEINTLE U,

UH'U. H2EDIEEYIFEMLIEBE2NREZER DI EN G DI
. CDRDETA TD A TIFRFRMECEIRECRIBEN DD F T,
e, MFHDRTF RBREBICBVTEIDEVERMZERTED
MRM?3 LCMS &' %, SCIEX QTRAP 5500 Y AT AZERUCFHmULE
Uiz,

MRMEZRWEEXINTF REERDEEDEE
eS|

* MRMBICBWTEHDISIAYT—3Y AT VIICKDT £D
SLVEREDERSNE T,

o RSN QTRAP 5500 Y X T Al KDEIRT. KORXEDFL
MRM3 BHTHIRIREC F

o FEBITEMAEY MUY IRIIHITHRERTE. MRM? 2H7Z2AB L
COREHBROMRCTFSZRETDIEICI DT dETHIED
HOHFET,

Drug Discovery and Development

AEANTFRNCOHHIF T F O MNEFEED

BRI ESYHh CRED:EIRMEEDIz8 D, SCIEX QTRAP® 5500 X FALAICHIFD. MRM? EE

For Research Use Only. Not For Use In Diagnostic Procedures.
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Yan Xu, John Paul Gutierrez, Tian-Sheng Lu, Haiging Ding, Katie Piening, Erin Goodin, Xiuying Chen, Kristin

E1. IFEFFROBEE TS F RIS 39 BO7 = /BDSEDERENT
F R (9 FE 4186.6 Da) THH. J)IVI—ARHBEA VAUV 3 DAREEEL
TERLCTVETD,

o MERODAFTVRSVIED MS? EFREDIRED/\ATUw R
RMITIVUEB—-UZTPA 4V b vITHA UV ZRALTV DI
&, Q1 ZTUN—T—AFVDER (A= bk IS Q2 Z2h5
VAZWYIVE—RICBIFB 1 RIZITAVFT—23Y AT VT
[CAATHCENTEXT, CNICKD 1 RTOYI ATV D
ERICOVTEREE. ERMEDE L. REEOBE LD ERETY,
NE. Q2 D1 RTSITAVT—U3aVEHETHREEDHY b
TP KOBWVERIRIVF—ZFERTEEEIcH T,

:‘h;f,,_,,, "f‘.ﬂ

2RITSTRAVT—3Y AFYTHERTENFET, 2

QTRAP TECHNOLOGY COMPENDIUM

B2. LC-MS [CKDEEDDHD MRM3, TUD—Y—FVRRAIC Q1 WEMTREIREN, RIC Q2 aVYavE
IWHRTISIARYMEENE T, TOFIRAF VB ISvTEN UZTAF Y Sy T THEEN, T0E, FiEZE3Z(T.
RIOQIIRAF VD RAF v EN, RHBICAIF THHENE T,
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Pl

YO TR THEFFREE MMBENSHE L. BRI EREE
@D TurboVap TEIERET. BIARULEI U, AT VI T, pH EHB#E
ZIBE(CHITEILE LTz,

RiFSOVIIST1—:

e Shimadzu UFLC LC-20ACXR
o HH C-18 2.0 x 30 mm, 5 um
e JE:0.6 mL/ min.
o JFEAE5pL
. BENMEA
o 0.1% DFEZEZOK
o BEMESB
o 0.1% DFEZZOAY/—IU
e Gradient 2 - 5 2B T95% DEENHE B ZX R

BS54 SCIEX QTRAP® 5500 AT AT MRM3 770423k
ZW., LC-MS 7217 UE Uz. Dynamic Fill Time (DFT) ZAL)
feMS3 AF v 54T T, bowI7ZFIEL. 10,000 Da/BTAF v/ L
FUlco MIVIRIRREEIF 25 ms T, 2512)L5 /LI 0.17 BTUL
2o MRM2 fTICAHW ST 3>V A7F2/(& 838 — 396 — 202
TUfz,

7y A RFEDFRER

TVI\VAR MS (EMS) E—RTld m/z 838.3 [CHITDEHERDT
UA—Y—AZ> [M+5H]* b 1 RTUD—T—-EUTERSNE LI
(2. £E®), COEBERRENTSIXAY MeENciEa, FELETOSY
IhAZY m/z396.4 ' 2 RTUA—T—-EUGERSNE LI (T
INYARTOYIRAF (EP) AF w2/, K3, FER), m/z 396.4 (FU
ZTPAF YRS YITRTISITAY MES L MS? ART NUAEUFL
To (B3, FER)e FBEILTSITAY MAF > m/z 202.2 B’ MS®* EE1ED
2D, 2 RIOTTbAF 2V EUTGERENE LIz, QTRAP 5500 ¥
AT L ECTERITENS MRM? DT DREIEET [CRUTCWVE T,

sciex.com

Tnfensiy, cps
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1.0e6

8.0s5
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i B i 80 F 8RR
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E3. MRM37y AL DT YAV EMS RF v (L) ZAVWCEELELTY
N—Y—AFV7ZEIRUE U, EPI E—F (FER) ZAVCRDEBEDOEWVNT S
IR NAFVZRAELEUfCe MS? T35 TAY T =23V ZBUVWCTHE T D&
BD 2 RIZIXY MeBRULE U,
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IFEFFRICETE7 v iR

MRM® D7z BUTHESR. £ MIERIEY(CBIDTH T F MREHD
BIRMIFERE(CgE LR Uce B4 (&0 MRMS vs. {2k MRM EED
EEZERUCVWE T, N—ATA V([FMET U, MEX SV ITRBEDD
O M ST EDOFEE MRMPTlEER(ITER LT E LIz, QTRAP®
5500 Y AT LDERAF v+ AE—RK (10 000 Da/#) [CKD. F—
TybhOoOXYNI ST EDOE—DZBUTCTRET —FHHF S
EEDHRMERIFCUR.

RPBENDIE LR R [TRIKDIEEE FREHKU 4 D QC
LANIVIESITDENCT Y A EREZRDIEN TEX U, 6 @D
RUBODEESE %CV H'5. MRM? JA(F. BREERICHIARREIE/ A Z77
FUVR Py A ICEUCAIESREZERH CED CEZRUCVE T,

MRM

PR iiifennemionERaNEBRRRN

R TR T T R T e T e T e R

B5. MRM $&U MRM? iz AL ce MIERAPIFEFFROFrUTL—a

EICRHFFIREEZRUCVET (R2 = 0.996),

QTRAP TECHNOLOGY COMPENDIUM

MRM
838 — 396

W g

By

MRM?
i] 838 —» 396 — 202

I'_-:Ljf‘_.

- e

4. MRM? (&, METEPORHBEZRB(CHELT LI, 7OV STDF
BBRONY I TSSO R/AXHERIDIERD, MBFRDOIFEFFH D
EERFZNELTNETD,

MRM?

T . T

VE#R. (F£) 250-1000 ng/mL @ MRM. (#) 5 — 1000 ng/mL @ MRM? (&, 8

sciex.com



foiam SEXRR

o MRME D4EBVNBCET. b RMEROTFtFFRO)NA4A7 1. MRM?® Quantitation for Highest Selectivity in Complex

FUDZ TV AEDRRICRIILE L. Matrices. AB SCIEX Technical Note, Publication 0920210-
+ MRM? DBREDE ELET ETAR—RTA /A XEHOR T ot.

ST LEOFSHHEDERN. T DRER AERD MRM & HARTEN
fenrEREME 5 NE Uiz,

« MRM? (&, TDF—F"w NCHERD MRM CTlEF+vUTL— 3>
#ENH 250-1000 ng/mL EKigGCTdHofcDEHA, 5-2000 ng/mL
DEHETHD ., BNIREMZR DM Z R UK U,

o MRM3 PvLADEEEBIRMEE. BBRRBEO/I\AF7FUTR
TyEADEHLEBEFTUR,

®1. MRM? 7y A/ DEELHRME. REEEY Y JIVCELCBRMED S,
MRM? DHfTHY, ZEENERSNZN\AZF 7 FUVRIGEET D EDRENT

(A
LLOQ LQC MQC MHQC HQC
Conc (ng/mL) 5.00 15.0 50.0 800 1800
5.14 15.9 46.4 779 1650
4.32 16.9 47.2 767 1549
5.65 12.0 41.7 821 1521
4.54 13.5 43.7 729 1641
3.69 17.1 50.0 658 1745
4.22 174 453 751 1672
Mean 4.59 15.5 45.7 751 1630
SD 0.701 2.22 2.85 54.8 824
cv 15.3% 14.3% 6.2% 7.3% 5.1%
RE -8.2% 3.2% -8.6% -6.1% -9.5%
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BESEOHHELNSHR—NEUET

BESFIEL SCIEXDEZFEU T MR TISAOYR—NeCHIRWVEITE T,
WIEBIF BESFHECICVTH BRSNS/ —EU T BEICEAR.
VU= 3VERHL SROEERZHERRICEDE T

HHDARIN—FIR—NE BESEIDBICEIMOREZR CHLDICRIFTDORMIBR.
VIO I 7 BHAEED T EPFIEBND 7 IR 7ZBLTNET,

BESFTOCEBICHEBEALET.
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